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Allergic diseases are one of the most frequent chronic diseases in the world. It has been estab-
lished that there is a worldwide epidemic of allergic diseases; therefore, the treatment of allergies
should be acknowledged as a worldwide priority and the specialty of allergy should be considered
an important field in medicine. Due to the fact that allergic diseases involve many organs, and
Allergy and Clinical Immunology is one of the specialties in which physicians may be trained to
treat patients of all ages, the subject in medical schools is not always taught as an individual
specialty but often as part of another subject such as internal medicine or pediatrics.
Certified allergists are an important contribution to health systems, providing the necessary care
for patients who have allergic diseases. Undergraduate programs in many universities do not
include allergy as a subject, contributing to a lack of knowledge regarding the correct manage-
ment of allergic diseases. World Health Organization (WHO) recommends 1 allergist per 50,000
people; however, there is an uneven distribution of allergy and clinical immunology specialists.
Most practitioners are localized mainly in larger cities and state capitals, while in other regions,
specialists are still greatly needed. Support and training systems are required for allergy and
clinical immunology specialists to promote continuing education and keep their clinical compe-
tence up to date, which will lead to better care for their patients. Increased exposure to the
concepts of allergy and clinical immunology diagnosis and treatment in undergraduate education
may also potentially lead to an increase in interest in the field of allergy and clinical immunology
among physicians in training.This review will approach allergy education in Mexico and other parts
of Latin America.
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Allergic disease is one of the most frequent
chronic diseases in the world. It has been estab-
lished that there is a worldwide epidemic of
allergic diseases due in great part to modern ur-
ban lifestyle and a wide range of epigenetic
modifications.1 Therefore, the treatment of
allergies should be acknowledged as a
worldwide priority, and the specialty of allergy
should be considered an important field in
medicine. This review will approach allergy
education in Mexico and Latin America. The
authors are experts in the field of Allergy and
Clinical Immunology from Mexico and various
areas of Latin America and have provided
detailed information, according to each country
that is included in this manuscript.
According to World Health Organization
(WHO), there are 400 million people with allergic
rhinitis and over 330 million people with asthma
worldwide. In Mexico, there are 8.5 million people
with asthma. In 2013, the Mexican General Health
Information Committee, which coordinates and
analyzes budgeting of public health and service
provision, registered that 20% of hospital expen-
ditures due to chronic respiratory diseases were
because of asthma, finding an underdiagnosis and
inadequate treatment for patients.2 This issue is
not limited to Mexico, a recent European paper
notes that allergic diseases are still not well
recognized in all groups of ages by other
specialties and government agencies.3
Petitions have been made to the Mexican
Senate by the Global Alliance Against Chronic
Respiratory Diseases (GARD) in Mexico, the
Mexican College of Pediatricians Specialized in
Clinical Immunology and Allergy (COMPEDIA), the
Mexican College of Clinical Immunology and Al-
lergy (CMICA) and the Latin American Society of
Allergy and Immunology (SLaai), requesting that
asthma and other chronic respiratory diseases be
considered as an important health issue in Mexico.
This recognition would create awareness and
obtain greater funding for prevention and treat-
ment. In February 2005, the Mexican Federal
Journal published the first initiative to recognize
asthma as a public health issue.4 On March 28,
2006, the second initiative presented the idea
that the diagnosis and treatment of allergicdiseases should be managed only by board-
certified specialists in Allergy and Clinical
Immunology.
Given the high prevalence of allergic diseases
and the different health systems all over the world,
patients might be treated by General Practitioners
(GP), internal medicine specialists, pediatricians, or
by professionals who have received additional
training in allergy or by certified allergists. In an
attempt to ensure these patients receive appro-
priate care, World Allergy Organization (WAO)
recommendations for acceptable competence
required for any physician who takes care of pa-
tients with allergy have been published.5
Physicians who care for patients should obtain
and maintain certain medical competencies
including: recognition of the essential elements of
the medical profession, ethical principles and legal
responsibilities; comprehension of the importance
of the benefit of the patient, society and the pro-
fession, with special attention to professional
confidentiality, knowledge in applying the princi-
ple of social justice to professional practice and
the development of professional practice with
respect to the patient’s autonomy, beliefs and
culture.6
Due to the fact that allergic diseases involve
many organs and Allergy and Clinical Immunology
is one of the specialties in which physicians may be
trained to treat patients of all ages, the subject in
medical schools is not always taught as an indi-
vidual specialty but often as part of another subject
such as internal medicine or pediatrics.5,7 It may
also be taught in part, within organ based
classes, where it is considered a part of
Dermatology, Otolaryngology, Ophthalmology,
Pulmonology and/or Gastroenterology.
It is also a relatively new discipline, and there are
not yet many allergists available to teach this
multidisciplinary subject. WAO describes this as
the “knowledge/practice gap”.8 Many physicians
will not qualify with adequate competency to
manage the diagnosis and treatment of allergic
diseases at the primary care level, unless allergy
training is considered as an essential part of
undergraduate medical education at the clinical
level.8
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An Allergy and Clinical Immunology physician is
a sub-specialist who has completed training in the
area of allergy and clinical immunology after
receiving education in Pediatrics or Internal Med-
icine. Due to the nature of allergic diseases, with a
dysregulated immune response as a key feature,
the study of clinical immunology is essential to
understand allergy. Certified allergists are an
important contribution to the health systems,
providing the necessary care for patients who have
allergic diseases.9Undergraduate allergy education in Mexico and
other countries in Latin America
Although there are 66 medical schools in
Colombia, Ramírez-Zuluaga et al found that un-
dergraduate programs in many universities do not
include allergy as a subject, but only as topics,
contributing to a lack of knowledge regarding the
correct management of allergic diseases.9 Brazil
has the second largest number of medical
schools in the world, with 345 schools, while
Uruguay has 2 schools of Medicine, one private
facility and another public one with 350
graduates every year. In Argentina there are 20
faculties of Medicine; Paraguay has 15 validated
careers in Medicine; Venezuela has 8 schools of
Medicine; and Chile has 20, while in Panama,
there are 5 (Table 1). In Mexico, there are over
140 public and private medical schools of which
only 8 states include allergy in their programs
(Aguascalientes, Baja California, Chihuahua,
Mexico City, Guanajuato, Jalisco, and two in
Nuevo León)10 (Table 2).
In the rest of the world, teaching of allergy as a
subject is not always homologous and is taught in
academic postgraduate programs as follows: in 16
countries as respiratory medicine, 15 as part of
pediatrics, 12 countries include it as part of
dermatology, 14 in otolaryngology, 14 as part of
internal medicine, 1 country includes it in gastro-
enterology, and only in 1 country is allergy part of
the training of the General Practitioner.11 It is
important that undergraduate students are
exposed to the specialty in order to promote
their interest and enthusiasm towards becoming
specialists in the future. In the same way, this
may happen with pediatric residents since thetime period spent in allergy training is often not
long.3,12
Postgraduate allergy education in Mexico and
other countries in Latin America
In Latin American countries, allergy training is
available in Argentina, Brazil, Chile, Colombia,
Mexico, Paraguay, Peru, Dominican Republic,
Uruguay, and Venezuela. Allergology is consid-
ered a third-level patient care specialty or sub-
specialty in 56% of Latin American countries.13
Specialized referral hospitals include third level
care specialties, where allergy and immunology
centers provide patient care. In the case of sub-
specialties, 2–3 years of training is needed in in-
ternal medicine or pediatrics before physicians can
access allergology.13
Allergology training is found as second-level
medical care in some countries. No basic special-
ization is needed and training is accessible for a
general physician. General Practitioners in Brazil
can start a residency after practicing allergology
for at least 8 years, and result with a university
degree. Children and adult care is included in
most training centers. The Brazilian Association of
Allergy and Immunopathology has training pro-
grams in 17 accredited centers, associated mainly
with medical schools. A 2-year residency in Allergy
and Clinical Immunology requires 2 years of pre-
vious training in Internal Medicine. Fellowship
programs are offered for pediatricians, which
require at least 2-years of training in pediatrics. The
Brazilian Group of Primary Immunodeficiencies
(BRAGID) was created in 2001 aiming to improve
primary immunodeficiencies (PID) diagnosis
through educational activities and to stimulate
research in PID.This group established educational
activities and stimulated research in PID. BRAGID
has been linked to the Latin American Group of
Primary Immunodeficiencies (www.lasid.org) which
in turn became a society in 2009. The BRAGID
website has more than 4200 members; among
them 41% are pediatricians. The educational task
on early suspicion of PID is a challenge with targets
such as the warning signs, for medical students
and all health professionals.14
Brazil and Mexico have a special training pro-
gram with a university title for pediatric allergists.




















































































- Hospital de Niños
Ricardo Gutiérrez





































































































































































































Ministry of Health of
Chile






























































de Indias and the
Immunoallergy
Center in Neiva





























































None Ministry of Health,
Costa Rican Social
Security
Ecuador 23, and 12 of them





























































































































































































None Ministry of Health of
Uruguay





































































10 Gonzalez-Diaz et al. World Allergy Organization Journal (2021) 14:100543
http://doi.org/10.1016/j.waojou.2021.100543centers with 4 residents per year in Allergy and
Clinical Immunology. In Argentina, 5 universities
including the Universidad de Buenos Aires, Uni-
versidad Nacional de La Plata, Universidad
Nacional de Córdoba, and the Universidad Catól-
ica de Córdoba, all have Allergy and Immunology
training programs which are accredited by the
Argentine Association of Allergy and Clinical
Immunology (AAAeIC) as an advanced specialist
course with a duration of 2–3 years as well as by
the Ministry of Health.15 Ecuador and Costa Rica
have no residencies for allergology, while in
Panama there is 1 training center. After receiving
their university title, allergology candidates are
required to be evaluated by a national board
before practicing allergology.13
Generally, no new examinations take place;
however, recertification is required every 2–5 years.
In countries such as Paraguay, certification is ach-
ieved by attending courses and congresses from
the start, and physicians are not required to be
certified through examination. Postgraduate
schools of national universities as well as the Min-
istry of Health and Social Welfare in Paraguay
authorize medicine and allergy practice before
physicians start evaluating patients.13
For the most part, the basic curricula in pediatric
or internal medicine as well as third level aller-
gology training has a duration of 4–6 years. Three
years is the duration in places where no primary
training is required before second-level allergol-
ogy completion.13 Recently, postgraduate courses
have been designed for all levels of healthcare
professionals who encounter patients with
allergic conditions, including doctors, specialist
nurses, and dietitians.
Some faculties have distance learning options
available. The courses may be run by leading
world experts and incorporate up-to-the-minute
information on new research and clinical practice.
In Mexico there are currently 15 training centers
(Table 2) with the purpose to educate specialists in
Allergy and Clinical immunology to be capable of
providing medical care for patients with allergic
and immunologic diseases; they have abilities,
skills, and aptitude in diagnosis, treatment, and
prevention. The subspecialty is 2 years long and
in order to apply the physician must have his or
her degree in Pediatrics or Internal Medicine.Skills of the allergist16
 Understanding the development and mecha-
nism of allergic and immunologic diseases
 Comprehension of the concept “one airway, one
disease” as well as the "atopic march"
 Effective communication with young patients
and their parents/caregivers
 Physical exam of patients
 Education towards anaphylaxis prevention.
 Education including multidisciplinary treatment
in atopic dermatitis/eczema
 Correct use and adequate training techniques of
inhalers in patients with asthma
 Diagnosis and treatment of food allergy as well
as venom allergy
 Comprehension and understanding of primary
and secondary prevention in asthma and allergic
rhinitis
 Understanding the benefits regarding treatment
of allergic diseases
 Comprehension and understanding about pri-
mary immunodeficiencies
 Understanding the benefits of early diagnosis
and opportune referral for treatment in primary
immunodeficiencies and autoimmune diseases
WHO recommends 1 allergist per 50,000 peo-
ple; however in Mexico the ratio of allergists per
population is 1:175 000 persons.17 Currently,
there are 1115 specialists in allergy and clinical
immunology in Mexico, of which 68.3% are
certified by the National Board of Clinical
Immunology and Allergy (CONICA) and it is
necessary to renew the certification every 5 years
by collecting 250 points, in accordance with the
guidelines of the National Standards Committee
of Medical Specialty Boards (CONACEM) and the
Medical Specialty Boards according to the 81st
article of the General Law of Health, based on
the 272 BIS article and the fourth title.18 In
Mexico, 54.5% of allergists are women.19
In Mexico, there is an uneven distribution of al-
lergy and clinical immunology specialists. Most
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Table 2. Allergy and immunology education, training and patient care in Mexico. COE: Centers of Excellence.Asociación Mexicana de Facultades y
Escuelas de Medicina, A.C. (AMFEM). Directory of Affiliated Faculties and Schools. (January 20, 2021). https://www.amfem.edu.mx.World Allergy Organization.
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http://doi.org/10.1016/j.waojou.2021.100543and state capitals, while in other regions specialists
are still greatly needed.
In 1946, the Mexican Society of Allergy was
created in Tampico, Tamaulipas, Mexico. The
founding members include Dr. Carlos Canseco, Dr.
Julio Cueva, Dr. Arturo Blackaller, Dr. Mario Salazar
Mallén, Dr. Oscar de la Fuente, and Dr. Luis Cortés.
This society later took the name of the Mexican
College of Clinical Immunology and Allergy A.C.
(CMICA), which is what governs to this day. The
Mexican College of Pediatricians Specialized in
Clinical Immunology and Allergy (COMPEDIA) was
founded in 1981 by Dr. José G. Huerta López, in
the city of Puebla. The Mexican Journal of Allergy
(Revista Alergia México) that has published
continuously since 1953 and the Journal of Pedi-
atric Allergy (Revista de Alergia Pediátrica) are the
2 main journals in the allergy field in Mexico.14
In the last decades, the Mexican and Latin
American Allergy communities have been greatly
involved in WAO, becoming leaders in allergy and
immunology education. Their high standards in
research, education, and community assistance
have made them eligible to be included as WAO
Centers of Excellence.World Allergy Organization Centers of Excellence
A WAO Center of Excellence is identified as a
multidisciplinary group, based in an academic
institution, encompassing 3 or more subspecialties
with the following components: graduate pro-
grams with academics and students, peer-
reviewed publications in the field of allergy and
immunology, well-established organization with
good governance, infrastructure, recognized
mentors in allergy, asthma, and clinical immu-
nology, and a research department.
A WAO Center of Excellence should be profi-
cient in the following areas: research, basic and
clinical science, and recognized education and
training program (Fig. 1).
The following information was obtained at WAO
Centers of Excellence [Internet]. WAO World Al-
lergy Organization. 2020 [cited July 20, 2020].
Available at https://www.worldallergy.org In Latin
America there are 8 Centers of Excellence20:1. Centro Regional de Alergia e Inmunología
Clínica (CRAIC) (Monterrey, Mexico): 2016
Center of Excellence
Undergraduate and postgraduate training cen-
ter providing prevention-oriented health care ser-
vices in the outpatient clinic and research center
with high-quality standards, in benefit of the gen-
eral community of Monterrey and other surround-
ing states in northeastern Mexico. CRAIC is located
in a total area of 1000 m2 on the fourth floor of the
outpatient clinic building in the UANL’s University
Hospital. Medical services are primarily focused on
prevention, treatment, and rehabilitation of
immuno-allergic diseases through comprehensive
patient care for adults and children specializing in
respiratory, skin, drugs, food, and hymenoptera
allergy as well in immunodeficiency disorders.
Since 2000, Sandra Nora Gonzalez-Diaz, MD
PhD, has led CRAIC and encouraged a culture of
international collaboration in teaching, clinical
medicine, and research, alongside the staff of
professors.
2. Centro Medico Nacional Siglo XXI- Instituto
Mexicano del Seguro Social (Mexico City,
Mexico): 2016 Center of Excellence
The Allergy and Clinical Immunology service of
the Hospital de Especialidades, Centro Medico
Nacional Siglo XXI, in Mexico City, belongs to the
largest public social security institution in the
country. It is a national reference center for diag-
nosis and specialized treatment in allergic diseases
and immunodeficiencies. Their mission is to be a
service equipped with high technology, resolutive
capacity, and constant training, which meets the
needs and expectations of the right-holders,
contributing with quality scientific research and
high-level educational training for our resident
doctors, forging the best Allergy and Clinical
Immunology service in the country.
Since 2015, it has been led by Nora Hilda
Segura Méndez MD, who also serves as editor-in-
chief of the Revista Alergia México, which is
recognized as the most important scientific journal
of the specialty in Latin America. She is the head
professor of the graduate course in Allergy and
Clinical Immunology. The center has national and
international publications, and the main lines of
Volume 14, No. 5, May 2021 13research are primary immunodeficiencies,
anaphylaxis, and asthma.20
3. Clinical Hospital University of Chile (Santiago,
Chile): 2019 Center of Excellence
Their service was the first of its kind in Chile, and
was founded by Professor Cecilia Sepúlveda MD in
1984. Later, Professor Maria Antonieta Guzman
MD, current Head of the Service, founded in 2002
the Allergy Center with different levels of
complexity, and then, in 2007, Professor Alejandro
Afani MD, founded the HIV Center. All this work is
solidly supported by 2 laboratories in the Service:
Immunology and Molecular Medicine.
This Division of Immunology, Allergy and HIV is
part of the Clinical Hospital of the University of
Chile, the main training center for specialists in the
country. The professional team includes 10 MD
specialists in Clinical Immunology, two Bio-
chemists (one of them with a PhD degree), 11
medical technologists and 1 psychologist with a
PhD degree.
4. Federal University of Parana (Curitiba, Brazil):
2018 Center of Excellence
Nelson A. Rosario MD, PhD, FACAAI is currently
the Chairman of the Division of Pediatric Allergy,
Immunology and Pneumology in the Hospital deFig. 1 WAO centers of excellenceClinicas. He has trained over 40 allergy specialists.
The Federal University of Paraná (Universidade
Federal do Paraná, UFPR) is a public university
headquartered in Curitiba, Paraná, Brazil. UFPR
ranks as 37th best university in Latin-America and it
is among the 651–700 best universities in the
world, according to QS World University Rankings.
It is placed as the 8th best university in Brazil in the
latest “Ranking Universitário Folha (RUF)", pub-
lished by the nation’s largest newspaper.21
Nowadays, its facilities are spread over the
capital Curitiba and other cities of the State of
Paraná. It offers 124 undergraduate degree cour-
ses, 44 doctorate, 66 masters, and 5 professional
masters programs.22
5. Group of Clinical and Experimental Allergy
(GACE) (Medellin, Colombia): 2016 Center of
Excellence
The ResearchGroup in Clinical and Experimental
Allergy (GACE) was created in 2007, thanks to the
support of the Faculty ofMedicine and the School of
Microbiology at the University of Antioquia, to
strengthen, generate, and promote research, and
disseminate knowledge in clinical allergy, basic
areas and translational research, to scientist and
students through training and formation. Their aim
is to establish appropriate conditions for con-
ducting research, teaching and extension
14 Gonzalez-Diaz et al. World Allergy Organization Journal (2021) 14:100543
http://doi.org/10.1016/j.waojou.2021.100543processes in the field of clinical allergy, epidemi-
ology of allergic diseases, and in experimental
allergology (molecular, genetics and applied
biotechnology), to contribute to the research cul-
ture and knowledge management.20 They have an
excellent team lead by Ricardo Cardona Villa (MD,
MSc), composed of teachers and researchers,
professionals, graduate and undergraduate
students who are part of research projects and
clinical practice.20
6. Hospital Infantil de Mexico Federico Gomez
(Mexico City, Mexico): 2016 Center of
Excellence
The Allergy, Asthma and Clinical Immunology
service is a regional Comprehensive Care Center
for the evaluation, diagnosis and treatment of pa-
tients with suspected allergic diseases, difficult
asthma and immunodeficiency disorders. The
mission of the Center is to give medical attention
of high specialty on pediatric allergy and clinical
immunology, giving safe attention and a high
quality by sub-specialist on pediatrics, and doctors
in training, and also to carry out excellence scien-
tific research on allergic and immunologic dis-
eases and their comorbidities.20
They have an excellent team lead by Dr. Blanca
E. Del Rio Navarro composed of teachers and re-
searchers, professionals, graduate and under-
graduate students.19
7. Institute for Immunological Research (Carta-
gena, Colombia): 2016 Center of Excellence
The Institute for Immunological Research of the
University of Cartagena is devoted to research and
education in Clinical and Experimental Allergy. It
has 2 graduate programs (MSc/Immunology and
PhD/Biomedical Sciences) and supports the
training in basic research of fellows in training from
the Department of Pediatrics of the University of
Cartagena, School of Medicine. Enrolled in these
programs there are currently 22 PhD, 6 MSc, and 8
undergraduate students. In addition, the Institute
for Immunological Research of the University of
Cartagena has 4 undergraduate programs in Basic
and Clinical Immunology for the Schools of Medi-
cine, Dentistry, Pharmacy, and Nursing.
The Institute for Immunological Research of the
University of Cartagena is led by Professor LuisCaraballo MD, PhD and has a high quality scientific
and academic staff. As a joint effort among na-
tional and foreign colleagues, well trained techni-
cians, PhD and MSc students as well as specialty
trainees and undergraduate students, the work of
the Institute for Immunological Research of the
University of Cartagena covers several fields of
Basic Immunology, Molecular Genetics, Biotech-
nology, Experimental Allergy, Clinical Allergy,
Epidemiology, Pediatrics and ENT.19
8. National Medical Center “20 de Noviembre”
(MexicoCity, Mexico): 2019Center of Excellence
The center was opened in May 1961, as the
“Centro Hospitalario 20 de Noviembre”. This clinic
was initially led by Manuel Romero Herrera M.D
and Jorge Guillen Toledo M.D.; in 1980 Guillen
Toledo M.D. took on the position of head of the
clinic, which had by that time changed the name to
“Service of Allergy and Clinical Immunology".
Since 1979, specialists of Allergy and Clinical
Immunology have been trained at this center and
in 1985, thanks to the quality of the service, the
teaching and the facilities, the Universidad Nacio-
nal Autónoma de México (UNAM) recognized the
formation of specialists in our discipline. Since
March 2010, Dr. María Eugenia Vargas Camaño
has overseen postgraduate courses and Dr. María
Isabel Castrejón Vazquez has worked in this clinic,
with 4 physicians in training as Allergy and Clinical
Immunologists.20CONCLUSIONS
Allergic diseases are a major global health
problem, also considered one of the epidemics of
the XXI century. Despite the growing number of
patients suffering from atopic disorders, there is still
a deficiency of specialists trained in the diagnosis,
treatment and prevention of this group of diseases.
The undergraduate programs of a large number of
universities in Mexico and other Latin American
countries do not include an adequate curriculum in
allergy, which contributes to the lack of information
and the incorrect management of patients with
increasingly common atopic diseases.
The standards in which it is determined that a
physician specializes in allergy and clinical immu-
nology are important because allergic diseases are
Volume 14, No. 5, May 2021 15very common. The availability of services and
training for allergists is disproportionate, with a
great need not yet covered. Support and training
systems are also required for allergists and clinical
immunologists to promote continuing education
and keep their clinical competence up to date,
which will lead to better care for their patients.
Increased exposure to the concepts of allergy and
clinical immunology diagnosis and treatment in
undergraduate education may also potentially
lead to an increase in interest in the field of allergy
and immunology among physicians in training.Abbreviations
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